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(54) A leak preventive structure for a case of a surface comlxistion burner 



(57) A leak preventive structure for a case of a sur- 
face combustion Ixjrner, in wliich a fiber mat or a fire 
resistant porous mat as a burner element (11) is 
installed in a case (12) which has an open face and 
uses ceramic fibers to form its lateral walls (14), that 
said open face is closed by the burner element (11) 
immobilized there, and that the lateral walls (14) are 
coated with a sealant or impregnated with a sealant 
beforehand or covered with at least one metallic sheet 
on the surfaces facing the inside of the case. 
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Description 

[Detailed description of the invention] 
[0001] 

[Technical field of the invention] 

[0001 ] The present invention relates to a leak preven- 
tive structure for a case of a surface combustion burner 
using a fiber mat obtained by forming metallic or 
ceramic fibers as a mat or a ceramic porous mat, etc. as 
the burner element, which prevents the leak of fuel and 
combustion air from any other portions than the com- 
bustion face of the burner element. 
[0002] 

[Prior arts] 

[0002] For premix surface combustion burners using a 
fiber mat obtained by forming a heat resistant metallic or 
ceramic or other fibers as a mat or a porous mat such as 
a ceramic mat as the surface combustion burner ele- 
ment, proposed are leak preventive structures with a 
means for preventing the leak of the premixture from 
any other portions than the burner combustion places. 
[0003] Typical leak preventive structures for surface 
combustion burners include a structure with a surface 
combustion burner element 1 immobilized to a stainless 
steel or other metallic case 2 by bolts 3, etc. (see Fig. 
18), a structure with a surface combustion burner ele- 
ment 1 held by a flange of a metallic case 2, a structure 
with a weldable surface combustion burner element 1 
welded at the entire circumference to a metallic case, 
and a case with a sintered ceramic compact or ceramic 
fibers used at its high temperature portions. 
[0003] 

[0004] Furthermore, there is a surface combustion 
burner 4 as shown in Fig. 19. In the surface combustion 
burner 4, a cylindrical metallic case 5 of stainless steel, 
etc. has a cylindrical space 6 at the center of the metal- 
lic case 5, and the peripheral wall of the space 6 in the 
metallic case 5 is opened. Along the open face, a burner 
element 7 is installed and immobilized using metallic 
keep plates 8 installed along the top and bottom edges 
along the cylindrical space 6 of the case 5 by bolts, etc. 
(not illustrated). 

[0005] As another version, a ceramic material is used 
at the top and bottom of the metallic case 5, and the 
burner element 7 is installed along the peripheral wall of 
the space 6 and immobilized by bolts, etc. (not illus- 
trated) to the top and bottom. 
[0004] 

[Problems to be solved by the invention] 

[0006] However, if the surface combustion burner ele- 
ment 1 is immobilized to the metallic case 2 by the bolts 
3 as shown in Fig. 18, or held by the flange of the metal- 



lic case, it can happen that the metallic case 2 is ther- 
mally expanded by the heat transfer from the 
combustion face or the radiation heat from the flame, 
etc. to cause the leak of premixture or backfire. Similarly 
also in the surface combustion burner 4 shown in Fig. 
19, it can happen that the metallic case 5 is thermally 
deformed by the heat transfer from the combustion face, 
the radiation heat from the flame, etc., to cause the leak 
of premixture or backfire. 

[0007] Also when the surface combustion burner ele- 
ment 1 is welded at the entire circumference to the 
metallic case, the weld zone may be broken by thermal 
deformation. 

[0008] Moreover, if a sintered ceramic compact is 
used at the high temperature portions of the case, the 
burner is disadvantageously weak against mechanical 
impact and costly. 

[0009] If ceramic fibers, etc. are used, the premixture 
leaks since the fibers have some porosity not allowing 
perfect sealing. 

[0010] The present invention is proposed to improve 
these problems. The object of the present invention is to 
provide a leak preventive structure for a case of a sur- 
face combustion burner using a fiber mat obtained by 
forming metallic or ceramic fibers as a mat or a ceramic 
porous mat, etc. as a burner element, which prevents 
the leak of fuel and combustion air from any other por- 
tions than the combustion face of the burner element. 
[0005] 

[Means for solving the problems] 

[0011] To solve the above problems, the present 
invention provides a leak preventive structure for a case 
of a flatly installed surface combustion burner, in which 
a fiber mat as a burner element is installed flatly in a 
case, characterized in that said case has an open face 
and uses ceramic fibers to form its lateral walls, that 
said open face is' closed by the burner element immobi- 
lized there, and that the lateral walls are coated with a 
sealant on the surfaces facing the inside of the case. 
[001 2] The present invention also provides a leak pre- 
ventive structure for a case of a flatly installed surface 
combustion burner, in which a fire resistant porous mat 
as a burner element is installed flatly in a case, charac- 
terized in that the said case has an open face and uses 
ceramic fibers to form its lateral walls, that said open 
face is closed by the burner element immobilized there, 
and that the lateral walls are coated with a sealant on 
the surfaces facing the inside of the case. 
[001 3] The present invention also provides a leak pre- 
ventive structure for a case of a flatly installed surface 
combustion burner, in which a fiber mat as a burner ele- 
ment is installed flatly in a case, characterized in that 
said case has an open face and uses ceramic fibers to 
form its lateral walls, that said open face is closed by the 
burner element immobilized there, and that the lateral 
walls are impregnated with a sealant beforehand on the 
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surfaces facing the inside of tlie case. 
[001 4] The present invention also provides a leak pre- 
ventive structure for a case of a flatly installed surface 
combustion burner, in which a fire resistant porous mat 
as a burner element is installed flatly in a case, charac- s 
terized in that said case has an open face and uses 
ceramic fibers to form its lateral walls, that said open 
face is closed by the burner element immobilized there, 
and that the lateral walls are impregnated with a sealant 
beforehand on the surfaces facing the inside of the 
case. 

[001 5] The present invention also provides a leak pre- 
ventive structure for a case of a flatly installed surface 
combustion burner, in which a fiber mat as a burner ele- 
ment is installed flatly in a case, characterized in that 
said case has an open face and uses ceramic fibers to 
form its lateral walls, that said open lace is closed by the 
burner element immobilized there, and that the ceramic 
fibers are covered with at least one metallic sheet on the 
surfaces facing the inside of the case. 
[001 6] The present invention also provides a leak pre- 
ventive structure for a case of a flatly installed surface 
combustion burner, in which a fire resistant porous mat 
as a burner element is installed flatly in a case, charac- 
terized in that said case has an open face and uses 
ceramic fibers to form its lateral walls, that said open 
face is closed by the burner element immobilized there, 
and that the ceramic fibers are covered with at least one 
metallic sheet on the surfaces facing the inside of the 
case. 

[001 7] The present invention also provides a leak pre- 
ventive structure for a case of a flatly installed surface 
combustion burner, in which a fiber mat as a burner ele- 
ment is installed flatly in a case, characterized in that 
said case has an open face and uses ceramic fibers to 
form its lateral walls, that said open face is closed by the 
burner element immobilized there, and that the ceramic 
fibers are covered with at least one metallic sheet par- 
tially on the surfaces facing the inside of the case, and 
coated with a sealant at least on the other portions of 
the surfaces. 

[001 8] The present invention also provides a leak pre- 
ventive structure for a case of a flatly installed surface 
combustion burner, in which a fire resistant porous mat 
as a burner element is installed flatly in a case, charac- 
terized in that said case has an open face and uses 
ceramic fibers to form its lateral walls, that said open 
face is closed by the burner element immobilized there, 
and that the ceramic fibers are covered with at least one 
metallic sheet partially on the surfaces facing the inside 
of the case, and coated with a sealant at least on the 
other pertions of the surfaces. 

[0019] In the above structure, the metallic sheet can 
be provided with a means for preventing thermal expan- 
sion. 

[0020] The present invention also provides a leak pre- 
ventive structure for a case of a flatly installed surface 
combustion burner, in which a fiber mat as a burner ele- 



ment is installed flatly in a case, characterized in that' 
said case has an open face for installing the burner ele- 
ment, and has its walls covered with at least one metal- 
lic sheet on the surfaces facing the inside of the case, 
and that the regions surrounding the portions where the 
burner element is attached are covered with ceramic fib- 
ers. 

[0021 ] The present invention also provides a leak pre- 
ventive structure for a case of a flatly installed surface 
combustion burner, in which a fire resistant porous mat 
as a burner element is installed flatly in a case, charac- 
terized in that said case has an open face for installing 
the burner element, and has its walls covered with at 
least one metallic sheet on the surfaces facing the 
inside of the case, and that the regions surrounding the' 
portions where the burner element is attached are cov- 
ered with ceramic fibers. 

[0022] The present invention also provides a leak pre- 
ventive structure for a case of a flatly installed surface 
combustion burner, in which fiber mats as burner ele- 
ments are installed flatly in a case, characterized in that 
a pair of opposite sides of the case are provided as 
open faces, that the burner elements are installed in the 
open faces, that ceramic fibers are used to form the 
other walls than the burner element installed faces of 
the case, and that said other walls are coated with a 
sealant on the inside surfaces. 

[0023] The present invention also provides a leak pre- 
ventive structure for a case of a flatly installed surface 
combustion burner, in which fire resistant porous mats 
as burner elements are installed flatly in a case, charac- 
terized in that a pair of opposite sides of the case are 
provided as open faces, that the burner elements are 
installed in the open faces, that ceramic fibers are used 
to form the other walls than the burner element installed 
faces of the case, and that said other walls are coated 
with a sealant on the inside surfaces. 
[0024] The present invention also provides a leak pre- 
ventive structure for a case of a flatly installed surface 
combustion burner, in which fiber mats as burner ele- 
ments are installed flatly in a case, characterized in that 
a pair of opposite sides of the case are provided as 
open faces, that the burner elements are installed in the 
open faces, that ceramic fibers are used to form the 
other walls than the burner element installed faces of 
the case, and that said other walls are impregnated with 
a sealant beforehand on the inside surfaces. 
[0025] The present invention also provides a leak pre- 
ventive structure for a case of a flatly installed surface 
combustion burner, in which fire resistant porous mats 
as burner elements are installed flatly in a case, charac- 
terized in that a pair of opposite sides of the case are 
provided as open faces, that the burner elements are 
installed in the open faces, that ceramic fibers are used 
to form the other walls than the burner element installed 
faces of the case, and that said other walls are impreg- 
nated with a sealant beforehand on the inside surfaces. 
[0026] The present invention also provides a leak pre- 
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ventive structure for a case of a flatly Installed surface 
combustion burner, in which fiber mats as burner ele- 
ments are installed flatly in a case, characterized in that 
a pair of opposite sides of the case are provided as 
open faces, that the burner elements are installed in the 
open faces, that ceramic fibers are used to form the 
other walls than the burner element installed faces of 
the case, and that said other walls are covered with at 
least one metallic sheet on the Inside surfaces. 
[0027] The present invention also provides a leak pre- 
ventive structure for a case of a flatly installed surface 
combustion burner, in which fire resistant porous mats 
as burner elements are installed flatly in a case, charac- 
terized in that a pair of opposite sides of the case are 
provided as open faces, that the burner elements are 
installed in the open faces, that ceramic fibers are used 
to form the other walls than the burner element installed 
faces of the case, and that said other walls are covered 
with at least one metallic sheet on the inside surfaces. 
[0028] The present invention also provides a leak pre- 
ventive structure for a case of a flatly installed surface 
combustion burner, in which fiber mats as burner ele- 
ments are installed flatly in a case, characterized in that 
a pair of opposite sides of the case are provided as 
open faces, that the burner elements are installed in the 
open faces, that ceramic fibers are used to form the 
other walls than the burner element installed faces of 
the case, and that said other walls are covered with at 
least one metallic sheet partially on the inside surfaces 
and coated with a sealant at least on the other portions 
of the surfaces. 

[0029] The present invention also provides a leak pre- 
ventive structure for a case of a flatly installed surface 
combustion burner, in which fire resistant porous mats 
as burner elements are installed flatly in a case, charac- 
terized in that a pair of opposite sides of the case are 
provided as open faces, that the burner elements are 
installed in the open faces, that ceramic fibers are used 
to form the other walls than the burner element installed 
faces of the case, and that said other walls are covered 
with at least one metallic sheet partially on the inside 
surfaces and coated with a sealant at least on the other 
portions of the surfaces. 

[0030] In the above structure, the metallic sheet in the 
case can be provided with a means for preventing ther- 
mal expansion. 

[0031 ] Furthermore, in the above structure, a packing 
can be provided between the burner element and the 
metallic sheet, and/or between the burner element and 
the ceramic fibers, and/or between the case and the 
ceramic fibers. 

[0032] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and a fiber mat as a burner element is immobi- 
lized along the peripheral wall of the space, character- 



ized in that the top and bottom of the case are coated 
with a sealant on the surfaces facing the inside of the 
case, for keeping the case gas-tight at the other por- 
tions than said burner element. 

5 [0033] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 

10 case, and a fire resistant porous mat as a burner ele- 
ment is immobilized along the peripheral wall of the 
space, characterized in that the top and bottom of the 
case are coated with a sealant on the surfaces facing 
the inside of the case, for keeping the case gas-tight at 

15 the other portions than said burner element. 

[0034] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 

20 at least one vertical cylindrical or prismatic space in the 
case, and a fiber mat as a burner element is immobi- 
lized along the peripheral wall of the space, character- 
ized in that the top and bottom of the case are 
impregnated with a sealant beforehand on the surfaces 

25 facing the inside of the case, for keeping the case gas- 
tight at the other portions than said burner element. 
[0035] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 

30 fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and a fire resistant porous mat as a, burner ele- 
ment is immobilized along the peripheral wall of the 
space, characterized in that the top and bottom of the 

35 case are impregnated with a sealant beforehand on the 
surfaces facing the inside of the case, for keeping the 
case gas-tight at the other portions than said burner ele- 
ment. 

[0036] The present invention also provides a leak pre- 

40 ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and a fiber mat as a burner element is immobi- 

45 lized along the peripheral wall of the space, character- 
ized in that the top and bottom of the case are covered 
with at least 'one metallic sheet on the surfaces facing 
the inside of the case, for keeping the case gas-tight at 
the other portions than said burner element. 

50 [0037] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 

55 case, and a fire resistant porous mat as a burner ele- 
ment is immobilized along the peripheral wall of the 
space, characterized in that the top and bottom of the 
case are covered with at least one metallic sheet on the 
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surfaces lacing the inside of the case, for keeping the 
case gas-tight at the other portions than said burner ele- 
ment. 

[0038] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and a fiber mat as a burner element is immobi- 
lized along the peripheral wall of the space, character- 
ized in that the top and bottom of the case are covered 
with at least one metallic sheet partially on the surfaces 
facing the inside of the case and coated with a sealant 
at least on the other portions of the surfaces, for keeping 
the case gas-tight at the other portions than said burner 
element. 

[0039] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and a fire resistant porous mat as a burner ele- 
ment is immobilized along the peripheral wall of the 
space, characterized in that the top and bottom of the 
case are covered with at least one metallic sheet par- 
tially on the surfaces facing the inside of the case, and 
coated with a sealant at least on the other portions of 
the surfaces, for keeping the case gas-tight at the other 
portions than said burner element. 
[0040] In the above structure, the metallic sheet can 
be provided with a means for preventing thermal expan- 
sion. 

[0041 ] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and a fiber mat as a burner element is immobi- 
lized along the peripheral wall of the space, character- 
ized in that the peripheral wall of the case is formed by 
at least one metallic sheet, and that the top and bottom 
are covered with said metallic sheet on the surfaces fac- 
ing the inside of the case and also on the surfaces fac- 
ing the cylindrical or prismatic space formed at or near 
the center of the case. 

[0042] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and a fire resistant porous mat as a burner ele- 
ment is immobilized along the peripheral wall of the 
space, characterized in that the peripheral wall of the 
case is formed by at least one metallic sheet, and that 
the top and bottom are covered with said metallic sheet 
on the surfaces facing the inside of the case and also on 
the surfaces facing the cylindrical or prismatic space 
formed at or near the center of the case. 



[0043] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 

5 at least one vertical cylindrical or prismatic space in the 
case, and a fiber mat as a burner element is immobi- 
lized along the peripheral wall of the space, character- 
ized in that the peripheral wall of the case is formed by 
at least one metallic sheet, that the metallic sheet is 

10 extended to the top and bottom of the case and also to 
the burner element attaching portions, that the burner 
element and the extended metallic sheet are fastened at 
the burner element attaching portions by clamping 
means from the, cylindrical or prismatic space side, and 

15 that the clamping means are covered, at their outside 
ends, with the top and bottom of the case formed by 
ceramic fibers, with a space kept between the clamping 
means and the top or bottom respectively 
[0044] The present invention also provides a leak pre- 

20 ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and a fire resistant porous mat as a burner ele- 

25 ment is immobilized along the peripheral wall of the 
space, characterized in that the peripheral wall of the 
case is formed by at least one metallic sheet, that the 
metallic sheet is extended to the top and bottom of the 
case and also to the burner element attaching portions, 

30 that the burner element and the extended metallic sheet 
are fastened at the burner element attaching portions by 
clamping means from the cylindrical or prismatic space 
side, and that the clamping means are covered, at their 
outside ends, with the top and bottom of the case 

35 formed by ceramic fibers, with a space kept between the 
clamping means and the top or bottom respectively 
[0045] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 

40 fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and a fiber mat is used as a burner element, char- 
acterized in that the burner element is installed as the 
peripheral wall of the case, and that the top and bottom, 

45 and also the peripheral wall of the cylindrical or pris- 
matic space are coated with a sealant on the surfaces 
facing the inside of the case. 

[0046] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 

50 drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and a fiber mat is used as a burner element, char- 
acterized in that the peripheral wall of the cylindrical or 

55 prismatic space at or near the center of the case is 
formed by at least one metallic sheet, that the burner 
element is installed as the peripheral wall of the case, 
and that the top and bottom are coated with a sealant on 
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the suriaces lacing the inside of the case. 
[0047] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and a fire resistant porous mat is used as a burner 
element, characterized in that the burner element is 
installed as the peripheral wall of the case, and that the 
top and bottom, and also the peripheral wall of the cylin- 
drical or prismatic space are coated with a sealant on 
the surfaces facing the inside of the case. 
[0048] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and afire resistant porous mat is used as a burner 
element, characterized in that the peripheral wall of the 
cylindrical or prismatic space at or near the center of the 
case is formed by at least one metallic sheet, that the 
burner element is installed as the peripheral wall of the 
case, and that the top and bottom are coated with a 
sealant on the surfaces facing the inside of the case. 
[0049] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and a fiber mat is used as a burner element, char- 
acterized in that the burner element is installed as the 
peripheral wall of the case, and that the top and bottom, 
and also the peripheral wall of the cylindrical or pris- 
matic space are impregnated with a sealant beforehand 
on the ceramic fiber surfaces facing the inside of the 
case. 

[0050] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and a fiber mat is as a burner element, character- 
ized in that the peripheral wall of the cylindrical or pris- 
matic space at or near the center of the case is formed 
by at least one metallic sheet, that the burner element is 
installed as the peripheral wall of the case, and that the 
ceramic fibers of the top and bottom are impregnated 
with a sealant beforehand on the surfaces facing the 
inside of the case. 

[0051 ] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and afire resistant porous mat is used as a burner 
element, characterized in that the burner element is 
installed as the peripheral wall of the case, and that the 
top and bottom, and also the peripheral wall of the cylin- 



drical or prismatic space are impregnated with a sealant 
beforehand on the ceramic fiber surfaces facing the 
inside of the case. 

[0052] The present invention also provides a leak pre- 

5 ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and a fire resistant porous mat is used as a burner 

10 element, characterized in that the peripheral wall of the 
cylindrical or prismatic space at or near the center of the 
case is formed by at least one metallic sheet, that the 
burner element is installed as the peripheral wall of the 
case, and that the ceramic fibers of the top and bottom 

15 are impregnated with a sealant beforehand on the sur- 
faces facing the inside of the case. 
[0053] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 

20 fibers am used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and a fiber mat is used as a burner element, char- 
acterized in that the burner element is installed as the 
peripheral wall of the case, and that the top and bottom 

25 are covered with at least one metallic sheet on the sur- 
face's facing the inside of the case, to keep the other 
portions than the burner element in the case gas-tight. 
[0054] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 

30 drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and a fire resistant porous mat is used as a burner 
element, characterized in that the burner element is 

35 installed as the peripheral wall of the case, and that the 
top and bottom are covered with at least one metallic 
sheet on the surfaces facing the inside of the case, to 
keep the other portions than the burner element in the 
case gas-tight. 

40 [0055] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 

45 case, and a fiber mat is used as a burner element, char- 
acterized in that the burner element is installed as the 
peripheral wall of the case, and that the top and bottom 
are covered with at least one metallic sheet partially on 
the surfaces facing the inside of the case and coated 

50 with a sealant at least on the other portions of the sur- 
faces, to keep the other portions than the burner ele- 
ment in the case gas-tight. 

[0056] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
55 drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and a fire resistant porous mat is used as a burner 
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element, characterized in that the burner element is 
installed as the peripheral wall of the case, and that the 
top and bottom are covered with at least one metallic 
sheet partially on the surfaces facing the inside of the 
case and coated with a sealant at least on the other por- 
tions of the surfaces, to keep the other portions than the 
burner element in the case gas-tight. 
[0057] In the above structure, the metallic sheet is pro- 
vided with a means for preventing thermal expansion. 
[0058] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and a fiber mat is used as a burner element, char- 
acterized in that the peripheral wall of the cylindrical or 
prismatic space in the case is formed by at least one 
metallic sheet, that the burner element is installed as 
the peripheral wall of the case, and that the top and bot- 
tom are coated with at least one metal sheet on the sur- 
faces facing the inside of the case, on the surfaces 
facing the cylindrical or prismatic space formed at or 
near the center of the case and also on the outside 
peripheral surfaces of the case. 
[0059] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and a fire resistant porous mat is used as a burner 
element, characterized in that the peripheral wall of the 
cylindrical or prismatic space in the case is formed by at 
least one metallic sheet, that the burner element is 
installed as the peripheral wall of the case, and that the 
top and bottom are coated with at least one metal sheet 
on the surfaces facing the inside of the case, on the sur- 
faces facing the cylindrical or prismatic space formed at 
or near the center of the case and also on the outside 
peripheral surfaces of the case. 
[0060] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and a fiber mat is used as a burner element, char- 
acterized in that the peripheral, wall of the cylindrical or 
prismatic space in the case is formed by at least one 
metallic sheet, that the burner element is installed as 
the peripheral wall of the case, and that the top and bot- 
tom are coated with at least one metal sheet partially on 
the surfaces facing the inside of the case and coated 
with a sealant at least on the other surfaces, to keep the 
other portions than the burner element in the case gas- 
tight. 

[0061 ] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 



at least one vertical cylindrical or prismatic space in the 
case, and afire resistant porous mat is used as a burner 
element, characterized in that the peripheral wall of the 
cylindrical or prismatic space in the case is formed by at 

5 least one metallic sheet, that the burner element is 
installed as the peripheral wall of the case, and that the 
top and bottom are coated with at least one metal sheet 
partially on the surfaces facing the inside of the case 
and coated with a sealant at least on the other surfaces, 

10 to keep the other portions than the burner element in 
the case gas-tight. 

[0062] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 

15 fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and a fiber mat is used as a burner element, char- 
acterized in that the peripheral wall of the cylindrical or 
prismatic space ,in the case is formed by at least one 

20 metallic sheet, that the burner element is installed as 
the peripheral wall of the case, that the metallic sheet is 
extended to the top and bottom of the case and also to 
the burner element attaching portions, that the burner 
element and the extended metallic sheet are fastened at 

25 the burner element attaching portions by clamping 
means, and that the a space is formed between the 
clamping means and the ceramic fibers of the top and 
bottom respectively 

[0063] The present invention also provides a leak pre- 

30 ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and afire resistant porous mat is used as a burner 

35 element, characterized in that the peripheral wall of the 
cylindrical or prismatic space in the case is formed by at 
least one metallic sheet, that the burner element is 
installed as the peripheral wall of the case, that the 
metallic sheet is extended to the top and bottom of the 

40 case and also to the burner element attaching portions, 
that the burner element and the extended metallic sheet 
are fastened at the burner element attaching portions by 
clamping means, and that a space is formed between 
the clamping means and the ceramic fibers of the top or 

45 bottom respectively 

[0064] In the above structure, the metallic sheet is pro- 
vided with a means for preventing thermal expansion. 
[0065] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 

50 drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and fiber mats are used as burner elements, char- 
acterized in that the burner elements are installed as the 

55 peripheral wall of the case and the peripheral wall of the 
cylindrical or prismatic space formed at or near the 
center of the case, for heating on both sides, and that 
the top and bottom are coated with a sealant on the sur- 
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faces facing the inside of the case. 
[0066] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with s 
at least one vertical cylindrical or prismatic space in the 
case, and fire resistant porous mats are used as burner 
elements, characterized in that the burner elements are 
installed as the peripheral wall of the case and the 
peripheral wall of the cylindrical or prismatic space 
formed at or near, the center of the case, for heating on 
both sides, and that the top and bottom are coated with 
a sealant on the surfaces facing the inside of the case. 
[0067] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and fiber mats are used as burner elements, char- 
acterized in that the burner elements are installed as the 
peripheral wall of the case and the peripheral wall of the 
cylindrical or prismatic space formed at or near the 
center of the case, for heating on both sides, and that 
the ceramic fibers of the top and bottom are impreg- 
nated with a sealant beforehand on the surfaces facing 
the inside of the case. 

[0068] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and fire resistant porous mats are used as burner 
elements, characterized in that the burner elements are 
installed as the peripheral wall of the case and the 
peripheral wall of the cylindrical or prismatic space 
formed at or near the center of the case, for heating on 
both sides, and that the ceramic fibers of the top and 
bottom are impregnated with a sealant beforehand on 
the surfaces facing the inside of the case. 
[0069] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and fiber mats are used as burner elements,, 
characterized in that the burner elements are installed 
as the peripheral wall of the case and the peripheral wall 
of the cylindrical or prismatic space formed at or near 
the center of the case, for heating on both sides, and 
that the top and bottom are covered with at least one 
metallic sheet on the surfaces facing the inside of the 
case. 

[0070] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and fire resistant porous mats are used as burner 



elements, characterized in that the burner elements are 
installed as the peripheral wall of the case and the 
peripheral wall of the cylindrical or prismatic space 
formed at or near the center of the case, for heating on 
both sides, and that the top and bottom are covered with 
at least one metallic sheet on the surfaces facing the 
inside of the case. 

[0071 ] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and fiber mats are used as burner elements, char- 
acterized in that the burner elements are installed as the 
peripheral wall of the case and the peripheral wall of the 
cylindrical or prismatic space formed at or near the 
center of the case, for heating on both sides, and that 
the top and bottom are covered with at least one metal- 
lic sheet partially on the surfaces facing the inside of the 
case and coated with a sealant at least on the other sur- 
faces, to keep the other portions than the burner ele- 
ments in the case gas-tight. 

[0072] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and fire resistant porous mats are used as burner 
elements, characterized in that the burner elements are 
installed as the peripheral wall of the case and the 
peripheral wall of the cylindrical or prismatic space 
formed at or near the center of the case, for heating on 
both sides, and that the top and bottom are covered with 
at least one metallic sheet partially on the surfaces fac- 
ing the inside of the case and coated with a sealant at 
least on the other surfaces, to keep the other portions 
than the burner elements in the case gas-tight. 
[0073] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
at least one vertical cylindrical or prismatic space in the 
case, and fiber mats are used as burner elements, char- 
acterized in that the burner elements are installed as the 
peripheral wall of the case and the peripheral wall of the 
cylindrical or prismatic space formed at or near the 
center of the case, for heating on both sides, that the 
metallic sheet is extended to the top and bottom of the 
case and also to the burner element attaching portions, 
that the burner elements and the extended metallic 
sheets on both sides are fastened at the burner element 
attaching portions by clamping means, and that a space 
is formed between the clamping means and the ceramic 
fibers of the top or bottom respectively on both sides. 
[0074] The present invention also provides a leak pre- 
ventive structure for a case of a circularly installed cylin- 
drical surface combustion burner, in which ceramic 
fibers are used to form the top and bottom of a case with 
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at least one vertical cylindrical or prismatic space in the 
case, and fire resistant porous mats are used as burner 
elements, characterized in that the burner elements are 
installed as the peripheral wall of the case and the 
peripheral wall of the cylindrical or prismatic space 
formed at or near the center of the case, for heating on 
both sides, that the metallic sheet is extended to the top 
and bottom of the case and also to the burner element 
attaching portions, that the burner elements and the 
extended metallic sheets on both sides are fastened at 
the burner element attaching portions by clamping 
means, and that a space is formed between the clamp- 
ing means and the ceramic fibers of the top or bottom 
respectively on both sides. 

[0075] In the above structure, the metallic sheet can 
be provided with a means for preventing thermal expan- 
sion. 

[0076] In the above structure, a packing can be pro- 
vided between the burner element and the metallic 
sheet, and/or between the burner element and the 
ceramic fibers, and/or between the case and the 
ceramic fibers. 

[0077] The present invention also provides a leak pre- 
ventive structure for a case of a surface combustion 
burner, characterized in that said case is cylindrical or 
prismatic and has its top and bottom formed by ceramic 
fibers, while a burner element formed by a fiber mat is 
installed along the peripheral wall of the case, that said 
top, bottom and burner element form a premixture 
chamber, and that the top and the bottom are coated 
with a sealant on the surfaces facing the premixture 
chamber, to prevent the leak of the premixture from the 
surfaces of the top and the bottom other than the burner 
element. 

[0078] The present invention also provides a leak pre- 
ventive structure for a case of a surface combustion 
burner, characterized in that said case is cylindrical or 
prismatic and has its top and bottom formed by ceramic 
fibers, while a burner element formed by a fire resistant 
porous mat is installed along the peripheral wall of the 
case, that said top, bottom and burner element form a 
premixture chamber, and that the top and the bottom 
are coated with a sealant on the surfaces facing the 
chamber, to prevent the leak of the premixture from the 
surfaces of the top and the bottom other than the burner 
element. 

[0079] The present invention also provides a , leak pre- 
ventive structure for a case of a surface combustion 
burner, characterized in that said case is cylindrical or 
prismatic and has its top and bottom formed by ceramic 
fibers, while a burner element formed by a fiber mat is 
installed along the peripheral wall of the case, that said 
top, bottom and burner element form a premixture 
chamber, and that the top and the bottom are impreg- 
nated with a sealant beforehand on the surfaces facing 
the premixture chamber, to prevent the leak of the 
premixture from the surfaces of the top and the bottom 
other than the burner element. 



[0080] The present invention also provides a leak pre- 
ventive structure for a case of a surface combustion 
burner, characterized in that said case is cylindrical or 
prismatic and has its top and bottom formed by ceramic 

5 fibers, while a burner element formed by a fire resistant 
porous mat is installed along the peripheral wall of the 
case, that said top, bottom and burner element form a 
premixture chamber, and that the top and the bottom 
are impregnated with a sealant beforehand on the sur- 
ra faces facing the premixture chamber, to prevent the leak 
of the premixture from the surfaces of the top and the 
bottom other than the burner element. 
[0081 ] The present invention also provides a leak pre- 
ventive structure for a case of a surface combustion 

15 burner, characterized in that said case is cylindrical or 
prismatic and has its top and bottom formed by ceramic 
fibers, while a burner element formed by a fiber mat is 
installed along the peripheral wall of the case, that said 
top, bottom and burner element form a premixture 

20 chamber, and that the top and the bottom are covered 
with at least one metallic sheet on the surfaces facing 
the premixture chamber, to prevent the leak of the 
premixture from the surfaces of the top and the bottom 
other than the burner element. 

25 [0082] The present invention also provides a leak pre- 
ventive structure for a case of a surface combustion 
burner, characterized in that said case is cylindrical or 
prismatic and has its top and bottom formed by ceramic 
fibers, while a burner element formed by a fire resistant 

30 porous mat is installed along the peripheral wall of the 
case, that said top, bottom and burner element form a 
premixture chamber, and that the top and the bottom 
are covered with at least one metallic sheet on the sur- 
faces facing the premixture chamber, to prevent the leak 

35 of the premixture from the surfaces of the top and the 
bottom other than the burner element. 
[0083] The present invention also provides a leak pre- 
ventive structure for a case of a surface combustion 
burner, characterized in that said case is cylindrical or 

40 prismatic and has its top and bottom formed by ceramic 
fibers, while a burner element formed by a fiber mat is 
installed along the peripheral wall of the case, that said 
top, bottom and burner element form a premixture 
chamber, and that the top and the bottom are covered 

45 with at least one metallic sheet partially on the surfaces 
facing the premixture chamber and coated with a seal- 
ant at least on the other portions of the surfaces, to pre- 
vent the leak of the premixture from the surfaces of the 
top and the bottom other than the burner element. 

50 [0084] The present invention also provides a leak pre- 
ventive structure for a case of a surface combustion 
burner, characterized in that said case is cylindrical or 
prismatic and has its top and bottom formed by ceramic 
fibers, while a burner element formed by a fire resistant 

55 porous mat is installed along the peripheral wall of the 
case, that said top, bottom and burner element form a 
premixture chamber, and that the top and the bottom 
are covered with at least one metallic sheet partially on 
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the suriaces lacing the premixture chamber and coated 
with a sealant at least on the other portions of the sur- 
faces, to prevent the leak of the premixture from the sur- 
faces of the top and the bottom other than the burner 
element. 5 
[0085] In the above structure, the metallic sheet is pro- 
vided with a means for preventing thermal expansion. 
[0086] The present invention also provides a leak pre- 
ventive structure for a case of a surface combustion 
burner, characterized in that said case is cylindrical or 
prismatic and has its top and bottom formed by ceramic 
fibers, while a burner element formed by a fiber mat is 
installed along the peripheral wall of the case, that said 
top, bottom and burner element form a premixture 
chamber, that the top and the bottom are covered with 
at least one metallic sheet on the surfaces facing the 
premixture chamber, that the metallic sheet is extended 
to the peripheral wall at the portions where the burner 
element is attached, that the metallic sheet and thee 
burner element are fastened by clamping means, and 
that a space is formed between the burner element 
attaching portions and the top or bottom of the case 
respectively 

[0087] The present invention also provides a leak pre- 
ventive structure for a case of a surface combustion 
burner, characterized in that said case is cylindrical or 
prismatic and has its top and bottom formed by ceramic 
fibers, while a burner element formed, by a fire resistant 
porous mat is installed along the peripheral wall of the 
case, that said top, bottom and burner element form a 
premixture chamber, that the top and the bottom are 
covered with at least one metallic sheet on the surfaces 
facing the premixture chamber, that the metallic sheet is 
extended to the peripheral wall at the portions where the 
burner element is attached, that the metallic sheet and 
the burner element are fastened by clamping means, 
and that a space is formed between the burner element 
attaching portions and the top or bottom of the case 
respectively 

[0088] In the above structure, a packing can be pro- 
vided between the burner element and the metallic 
sheet, and/or between the burner element and the 
ceramic fibers, and/or between the case and the 
ceramic fibers. 
[0006] 

[Embodiments of the invention] 

[0089] Several embodiments of the leak preventive 
structure for a case of a surface combustion burner of 
the present invention are described below based on 
drawings. 

[0090] Fig. 1 shows a flatly installed surface combus- 
tion burner 10. 

[0091 ] The surface combustion burner 1 0 uses a fiber 
mat obtained by forming metallic or ceramic fibers as a 
mat or a ceramic porous mat, etc. as a burner element 
1 1 . In the surface combustion burner 10, the burner ele- 



ment 1 1 is immobilized by bolts and nuts 1 5 at four com- 
ers on the top open side of a square case 12, together 
with a metallic bottom plate 13 and lateral walls 14 
formed by ceramic fibers to constitute the case 12. The 
bolts and nuts 1 5 are usually made of a metal, but since 
the portions where they are used are exposed to high 
temperature, ceramic bolts and nuts can also be used. 
[0092] At the center of the bottom plate 13, a premix- 
ture supply port 16 is formed (see Fig. 2), so that a 
premixture can be supplied from a premixture supply 
pipe 17 into the case 12 through the supply port 16. 
[0093] The ceramic fibers are produced by adding a 
binder to ceramic fibers with a diameter of about several 
microns made of alumina, silica or zirconia, etc. to allow 
forming into desired forms, and has fire resistance, heat 
insulation and resiliency. 

[0094] The lateral walls 1 4 formed by ceramic fibers in 
the case 1 2 are coated with a sealant 1 8 such as a coat- 
ing cement on the inside surfaces (see Fig. 3). The seal- 
ant 18 is a cement produced by kneading ceramic fibers 
with a liquid material or inorganic binder solution of an 
inorganic or organic adhesive, silicone, synthetic rubber 
or grease, etc. 

[0095] The ceramic fibers used to form the lateral 
walls 14 can also be impregnated with the sealant 18 
beforehand. 
[0006] 

[0096] In the surface combustion burner 10 as 
described above, since the lateral walls 14 of the case 
12 are formed by heat resistant and highly heat insulat- 
ing ceramic fibers, they are less thermally expanded. 
[0097] The inside surfaces of the surface combustion 
burner element 1 1 (inside the case 12) are exposed to 
relatively low temperature and less likely to be affected 
by the flame. So, the inside surfaces of the lateral walls 
14 can be coated with a sealant 18 such as a coating 
cement or the lateral walls 14 formed by ceramic fibers 
can be impregnated with the sealant 18 beforehand, to 
keep the ceramic fibers gas-tight and to prevent the leak 
of fuel and premixture from the lateral walls 14. 
[0007] 

[0098] The leak preventive structure for a case of a 
surface combustion burner of the present invention can 
also be embodied as described below. In the flatly 
installed surface combustion burner 20 shown in Fig. 4, 
the lateral walls 14 formed by ceramic fibers are cov- 
ered with a metallic sheet 21 on the inside surfaces, to 
be gas-tight. The metallic sheet 21 covers the inside 
surfaces of the lateral walls entirely The inside surfaces 
of the lateral walls 14 may also be partially coated with 
a sealant. 
[0008] 

[0099] In this structure, since the ceramic fibers are 
covered with a metallic sheet, without being exposed 
inside the case 12, they are kept gas-tight, and the leak 
of fuel and premixture from the lateral walls 14 can be 
prevented. 
[0009] 
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[0100] The leak preventive structure for a case of a 
surface combustion burner of the present invention can 
also be embodied as shown in Fig. 5. In the flatly 
installed surface combustion burner 30 shown in Fig. 5, 
the lateral walls 14 formed by ceramic fibers are cov- 
ered, on the inside surfaces, with a metallic sheet 31 
provided with a means for preventing thermal expan- 
sion, to be gas-tight. The metallic sheet 31 is provided 
with a thermal expansion absorbing means 32 which is 
protruded inwardly in the case 12 from the inside sur- 
face of the lateral wall 1 4 covered with the metallic sheet 
31 at the center of the metallic sheet 31. The thermal 
expansion absorbing means 32 contains an absorbing 
space 33 on the lateral wall 14 side. A plurality of the 
thermal expansion absorbing means 32 can also be 
provided for each of the lateral walls 14, or the thermal 
expansion absorbing means can also be formed along 
the periphery of each of the lateral walls 14. Further- 
more, the thermal expansion absorbing means 32 can 
also be formed in stripes vertically on the lateral walls 
14, or can also be formed in any other proper manner. 
[0010] 

[0101] The leak preventive structure for a case of a 
surface combustion burner of the present invention can 
also be embodied as shown in Fig. 6. In the flatly 
installed surface combustion burner 40 shown in Fig. 6, 
in the case 41 , the inside surfaces of the lateral walls 
41a formed by ceramic fibers and the bottom plate 41b 
are integrally formed by a metallic sheet 42. In the case 
41 , the metallic sheet 42 is extended to the tops of the 
lateral walls 41a, and the burner element 1 1 is immobi- 
lized by bolts and nuts 15 installed through the bottom 
plate 41b from the tops of the lateral walls 41a. 
[0011] 

[01 02] According to this structure, the lateral walls 41 a 
can be kept air-tight by the metallic sheet 42 in the case 
41 , and the leak of premixture can be prevented. 
[0012] 

[0103] The leak preventive structure for a case of a 
surface combustion burner of the present invention can 
also be embodied as shown in Fig. 7. In the flatly 
installed surface combustion burner 50 shown in Fig. 7, 
in the case 51, the inside surfaces of the lateral walls 
51a formed by ceramic fibers and the bottom plate 51b 
of the case 51 are formed by a metallic sheet 52, and 
the metallic sheet 52 is extended to the tops of the lat- 
eral walls 51 a. The burner element 1 1 , is immobilized by 
bolts 54 to the extended portion of the metallic sheet, 
and the portions where the burner element 11 is 
attached to the metallic sheet 52 are covered by the lat- 
eral walls 51a at its edges and on the under side, with a 
space 53 kept between the extended portion of the 
metallic sheet 52 and the corresponding lateral wall 
51a. 
[0013] 

[0104] According to this structure, gas-tightness can 
be secured, and the structure of the case 51 can be 
simplified. Furthermore, since the portions where the 



burner element 1 1 as a heating element is attached to 
the extended portion of the metallic sheet 52 is covered, 
on the under side, with the lateral walls 51a formed by 
ceramic fibers, with a space 53 kept between the 
5 extended portion of the metallic sheet 52 and the corre- 
sponding lateral wall 51a, the influence of thermal 
expansion can be minimized. 
[0014] 

[0105] The leak preventive structure for a case of a 
10 surface combustion burner in the present invention can 
also be embodied as shown in Figs. 8 and 9. In the flatly 
installed surface combustion burner 60 shown in Figs. 8 
and 9, unlike the flatly installed surface combustion 
burners 10, 20, 30, 40 and 50 described before, both 
15 the top and bottom of the case 61 are formed as open 
faces to have the burner element 1 1 installed, for form- 
ing combustion faces in both the open faces. In this 
flatly installed surface combustion burner 60, the 
premixture is introduced into the case 61 from a premix- 
20 ture supply pipe 63 installed in one of the lateral walls 
62. 

[0106] Also in the flatly installed surface combustion 
burner 60, the ceramic fibers can be coated with a seal- 
ant 18 such as a coating cement, or impregnated with 
25 the sealant 18 beforehand, or covered with a metallic 
sheet, respectively on the surfaces facing the inside of 
the case 61 , to be gas-tight. 
[0015] 

[0107] According to the flatly installed surface com- 
30 bustion burner 60 described above, the adverse effects 
of thermal expansion can be prevented and gas-tight- 
ness can be secured. On the other hand, since the 
burner allows heating on both sides, it can be applied as 
a heat source for a wider range of various heaters. 
35 [0016] 

[0108] Several embodiments of the leak preventive 
structure for a case of a surface combustion burner of 
the present invention have been described. In these 
embodiments, if a packing exists between the burner 

40 element forming the burner and the metallic sheet, 
and/or between the burner element and the ceramic fib- 
ers, and/or between the case and the ceramic fibers, or 
if clamping means such as washers are used for the 
bolts used to immobilize the burner element, the leak of 

45 premixture from the other portions than the burner ele- 
ment of the burner case can be reliably prevented. 
[0017] 

[0109] The leak preventive structure for a case of a 
surface combustion burner of the present invention can 
50 also be applied to a circularly installed surface combus- 
tion burner. Embodiments of this version are described 
below. 

[0110] Fig. 10 shows a circularly installed surface 
combustion burner 70 which is cylindrical in external 
55 form and has a case 71 annular in section and a cylin- 
drical space 72 at the center of the case 71 . The periph- 
eral wall 71a of the case 71 is formed, for example, by a 
metallic sheet, and on the other hand, ceramic fibers 
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are used to form the top 71b and the bottom 71c of the 

case 71 . 

[01 11 ] In the space 72, a burner element 73 such as 
a fiber mat Is Installed cylindrically along the peripheral 
wall of the space 72, and is immobilized by bolts 74, etc. 
to the top 71b and the bottom 71c (see Fig. 1 1). 
[01 1 2] Furthermore, in the case 71 , a premixture intro- 
ducing space 75 is formed to surround the cylindrical 
space 72 at the center of the case 71 by the peripheral 
wall 71a, the top 71b, the bottom 71c and the burner 
element 73. The peripheral wall 71a is also provided 
with a premixture supply pipe 76 for introducing the 
premixture into the premixture introducing space 75. 
[0113] In the premixture introducing space 75 of the 
circularly installed surface combustion burner 70, the 
top 71b and the bottom 71c formed by ceramic fibers 
are coated on the inside surfaces with a sealant 77 such 
as a coating cement. The sealant 77 applied can pre- 
vent the leak of premixture from numerous fine pores 
existing in the inside surfaces of the ceramic fibers. The 
ceramic fibers can also be impregnated with the sealant 
77 beforehand. 
[0018] 

[0114] According to the circularly installed surface 
combustion burner 70 as described above, since the top 
71b and the bottom 71c of the case 71 are formed by 
heat resistant and highly heat insulating ceramic fibers, 
the heat transfer to the peripheral wall 71a of the case 
71 can be inhibited, to prevent the adverse effects of 
thermal expansion of the case 71. 
[0115] Moreover, since the inside surface of the 
burner element 73 (in the premixture introducing space 
75) is exposed to relatively low temperature and is less 
likely to be affected by the flame, the ceramic fibers 
used to form the top 71b and the bottom 71c can be 
coated on the inside surfaces with a sealant 77 such as 
a coating cement, or the top 71b and the bottom 71c 
formed by the ceramic fibers can be impregnated with 
the sealant 77 beforehand, to keep the top 71b and the 
bottom 71c gas-tight, for preventing the leak of fuel and 
premixture from any other portions than the burner ele- 
ment 73. 
[0019] 

[0116] The leak preventive structure for a case of a 
surface combustion burner of the present invention can 
also be embodied as described below. In the circularly 
installed surface combustion burner 80 shown in Fig. 
12, the top 71b and the bottom 71c are covered with a 
metallic sheet 81 on the premixture introducing space 
85 side, to keep the top 71b and the bottom 71c gas- 
tight. The metallic sheet 81 covers the top 71b and the 
bottom 71c fully on the surfaces facing the premixture 
introducing space 75. The top 71b and the bottom 71c 
can also be partially covered with a metallic sheet on 
the premixture introducing space 75 side, while being 
coated with a sealant on the other portions. 
[0020] 

[0117] Also according to this structure, since the 



ceramic fibers are covered with the metallic sheet 81 , 
without being exposed to the premixture introducing 
space 75, the top 71b and the bottom 71c can be kept 
gas-tight, and the leak of fuel and premixture from any 
5 other portions than the burner element 73 can be pre- 
vented. 
[0021] 

[0118] The leak preventive structure for a case of a 
surface combustion burner of the present invention can 
10 also be embodied as shown in Fig. 13. In the circularly 
installed surface combustion burner 90 shown in Fig. 

13, the top 71b and the bottom 71c are covered, on the 
premixture introducing space 75 side, with a metallic 
sheet 91 having a means for preventing thermal expan- 

15 sion, to keep the top 71b and the bottom 71c gas-tight. 
That is, each of the metallic sheets 91 has a thermal 
expansion absorbing portion 92 protruded toward the 
center of the premixture introducing space 75 formed 
between the top 71b and the bottom 71c respectively 

20 covered with the metallic sheet 91 , in the circumferential 
direction of the premixture introducing space. Each of 
the respective thermal expansion absorbing portions 92 
contains an absorbing space 33 on the top 71b or bot- 
tom 71c side. A plurality of thermal expansion absorbing 

25 portions 92 may also be provided for each side. The 
thermal expansion absorbing portions 92 can also be 
formed in the circumferential direction of the premixture 
introducing space 75, or in the direction perpendicular 
to the circumferential direction of the premixture intro- 

30 ducing space 75 in stripes. The forms of the thermal 
expansion absorbing portions 92 can be selected as 
desired. 
[0022] 

[0119] The leak preventive structure for a case of a 
35 surface combustion burner of the present invention can 
also be embodied as shown in Fig. 14. In the circularly 
installed surface combustion burner 100 shown in Fig. 

1 4, the peripheral wall 1 01 a of the case 101 and the sur- 
faces ,of the ceramic fibers forming the top 101b and 

40 the bottom 101c on the premixture introducing space 

102 side are integrally formed by a metallic sheet M. 
The surfaces of the top 101b and the bottom 101c on 
the cylindrical space side at the center of the case 101 
are also covered with the metallic sheet M. 

45 [01 20] The burner element 73 is immobilized by bolts 

103 at the top 101b and the bottom 101c from the cylin- 
drical space side. 

[0023] 

[0121] According to this structure, since the premix- 
50 ture introducing space 102 of the case 101 is sur- 
rounded by the metallic sheet M, the leak of premixture 
from the top 101b and the bottom 101c can be pre- 
vented, and the premixture is discharged only from the 
burner element 73, to allow the surface combustion of 
55 the entire burner element 73. 
[0024] 

[0122] The leak preventive structure for a case of a 
surface combustion burner of the present invention can 
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also be embodied as shown in Fig. 15. In the circularly 
installed surface combustion burner 110 shown in Fig. 

1 5, the peripheral walM 1 1 a of the case 1 1 1 and the top 
111b and the bottom 111c are integrally formed by a 
metallic sheet M, and the metallic sheet M is extended 
to the top 1 1 1 b and the bottom 1 1 1 c to which the burner 
element 73 is attached. The burner element 73 is immo- 
bilized by bolts 1 12 from the cylindrical space side. 

[01 23] The top 1 11 b and the bottom 111c around the 
bolts 112, to which the burner element 73 is attached, 
are formed by covering ceramic fibers C fb. In this case, 
between each of the bolts 112 and the corresponding 
ceramic fibers C fb, a small space G is formed. 
[0025] 

[0124] According to this structure, gas-tightness can 
be, of course, secured, and the structure of the case 
111 can be simplified. Furthermore, since the small 
spaces G around the bolts 112 where the burner ele- 
ment 73 as a heating element is attached to the top 
111b and the bottom 111c can inhibit heat transfer, the 
adverse effects of thermal expansion can be effectively 
prevented. 
[0026] 

[0125] The leak preventive structure for a case of a 
surface combustion burner of the present invention can 
also be embodied as shown in Fig. 16. In the circularly 
installed surface combustion burner 120 shown in Fig. 

16, the burner element 73 is installed as the peripheral 
wall of the case 121. That is, in the circularly installed 
surface combustion burner 120, the case 121 is cylindri- 
cal in external form as in the previous embodiment, but 
the peripheral wall 121a of the cylindrical space 122 at 
the center of the case is formed by a metallic sheet, 
while the top 121b and the bottom 121c formed by 
ceramic fibers form the premixlure introducing space 
123. The top 121b and the bottom 121c are coated with 
a sealant 124 such as a coating cement on the surfaces 
facing the premixture introducing space 123. The seal- 
ant 124 can also be impregnated into the ceramic fib- 
ers,forming the top 121b and the bottom 121c 
beforehand. 

[0126] The burner element 73 is installed around the 
case 121, to form the peripheral wall of the case 121, 
and immobilized by bolts to the top 1 21 b and the bottom 
121c from outside. In the circularly installed surface 
combustion burner 120, the premixture is introduced 
into the premixture introducing space 123 from the 
premixture supply pipe 125 provided in the peripheral 
wall 121a of the cylindrical space 122 at the center of 
the case. 

[0127] Also in the circularly installed surface combus- 
tion burner 120, the ceramic fibers used to form the top 
121b and the bottom 121c can also be covered with a 
metallic sheet on the surfaces facing the premixture 
introducing space 123. Furthermore, the top 121b and 
the bottom 121c can also be partially coated with a seal- 
ant. 

[0128] When the top 121b and the bottom 121c are 



covered with a metallic sheet on the ceramic fiber sur- 
faces facing the premixture introducing space 123, the 
metallic sheet can also be provided with a means for 
preventing thermal expansion. 

5 [01 29] Furthermore, the leak preventive structure can 
also be arranged in such a manner that the top 121b 
and the bottom 121c are covered on the ceramic fiber 
surfaces facing the premixture introducing space 123, 
that the metallic sheet is extended to the peripheral wall 

10 of the case 121 at the top 121b and the bottom 121c 
where the burner element 73 is attached, that the 
burner element 73 and the metallic sheet are fastened 
by bolts, and that a space is formed between the burner 
element attaching portion and the top 121b or the bot- 

15 tom 1 2 1 c respectively 
[0027] 

[0130] According to the circularly installed surface 
combustion burner 120 as described above, the 
adverse effects of thermal expansion can be prevented, 

20 and the premixture introducing space 123 can be kept 
gas-tight at any other portions than the burner element 
73. On the other hand, since the burner element 73 is 
arranged as the peripheral wall of the case for heating 
on the outside, the burner can be used as a heat source 

25 of heaters for special applications. 
[0028] 

[0131] The leak preventive structure for a case of a 
surface combustion burner of the present invention can 
also be embodied as shown in Fig. 17. In the circularly 

30 installed surface combustion burner 130 shown in Fig. 
17, a burner element 73 is installed as the peripheral 
wall of the case 131 and another burner element 73 is 
installed as the peripheral wall of the cylindrical space at 
the center of the case, for heating on both sides. Fur- 

35 thermore, the top 131a and the bottom 131b forming the 
premixture introducing space, are formed by ceramic 
fibers, and the ceramic fibers are coated with a sea/ant 
133 on the surfaces lacing the premixture introducing 
space 132. The sealant 133 can also be impregnated 

40 into the ceramic fibers beforehand. Furthermore, the 
ceramic fibers can also be covered with a metallic sheet 
on the surfaces facing the premixture introducing space 
132. The ceramic fibers can also be coated with a seal- 
ant partially on their inside surfaces. 

45 [0132] In the circularly installed surface combustion 
burner 130, the premixture supply pipe 134 is attached 
to the bottom 131b, to introduce the premixture into the 
premixture introducing space 132. 
[01 33] The top 1 31 a and the bottom 1 31 b can also be 

50 covered with a metallic sheet having a means for pre- 
venting thermal expansion on the ceramic fiber surfaces 
facing the premixture introducing space 132. 
[01 34] Furthermore, the leak preventive structure can 
also be arranged in such a manner that the metallic 

55 sheet covering the ceramic fiber surfaces facing the 
premixture introducing space 132 is extended to the 
peripheral wall of the case and the peripheral wall of the 
cylindrical space at the top 131a and the bottom 131b 
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25 

where the burner elements 73 are attached, that the 
burner elements 73 and the metallic sheets on both 
sides are fastened by bolts, and that a space is formed 
between the burner element attaching portion and the 
top 1 31 a or the bottom 131b respectively on both sides. 5 
[0029] 

[0135] In the circularly installed surface combustion 
burner 130 as described above, the adverse effects of 
thermal expansion can be prevented, and the premix- 
ture introducing space 132 can be kept gas-tight at any 10 
other portions than the burner elements 73. On the 
other hand, since the burner elements 73 are arranged 
as the peripheral wall of the cylindrical beater 131 and 
as the peripheral wall of the cylindrical space at the 
center of the case, for heating on both sides, the burner 15 
can be applied as a heat source for a wider range of var- 
ious heaters. 
[0030] 

[0136] The leak preventive structure for a case of a 
surface combustion burner of the present invention can 20 
also be applied to a circularly installed surface combus- 
tion burner installed in a cylindrical case as shown in 
Fig. 18. 

[0137] The circularly installed surface combustion 
burner 1 40 has a cylindrical case 1 41 , and the top 141a 25 
and the bottom 141b of the cylindrical case 141 are 
formed by ceramic fibers, while a burner element 73 
formed by a fiber mat is installed along the peripheral 
wall of the cylindrical case 141. The top 141a, the bot- 
tom 141b and the burner element 73 form a premixture 30 
chamber 142. 

[01 38] The top 1 41 a and the bottom 1 41 b are coated 
with a sealant 1 43 on the surfaces facing the premixture 
chamber 142. The sealant 143 can also be impregnated 
into the surfaces of the top 141a and the bottom 141b 35 
beforehand (see Fig. 19). 

[01 39] The bottom 1 41 b is provided with a premixture 
supply pipe 144 for supplying the premixture into the 
premixture chamber 142. 

[0140] This structure prevents the leak of the premix- 40 
ture from the surfaces of the top 141a and the bottom 
141b other than the burner element 73. 
[0031] 

[0141] Since the cylindrical case 141 of the circularly 
installed surface combustion burner 1 40 is simply cylin- 45 
drical, the structure can be further simplified, and the 
leak preventive measure can also be taken more easily 
(see Fig. 19). This advantage is available also when the 
case is prismatic, instead of being cylindrical. 
[0032] 50 
[0142] Also in the circularly installed surface combus- 
tion burner 140 with a simple cylindrical case, the fol- 
lowing various versions can be adopted for the leak 
preventive structure, though they are not illustrated as 
drawings. 55 
[0143] For example, the burner 73 can be formed by a 
fire resistant porous mat. 
[0033] 



26 

[0144] Furthermore, in the circularly installed surface 
combustion burner 140, the top 141a and the bottom 
141b can also be covered with a metallic sheet, instead 
of being coated with the sealant 143, on the surfaces 
facing the premixture chamber 142. 
[0145] Moreover, the top 141a and the bottom 141b 
can also be covered with a metallic sheet partially on 
the surfaces and coated with a sealant at least on the 
other surfaces. 

[0146] The metallic sheet used to cover the surfaces 
of the top 141a and the bottom 141b can also be pro- 
vided with a means for preventing thermal expansion. 
[0034] 

[0147] Furthermore, in the circularly installed surface 
combustion burner 140, the metallic sheet used to cover 
the top 141a and the bottom 141b on the surfaces fac- 
ing the premixture chamber 142 can be extended to the 
peripheral wall at the portions where the burner element 
73 is attached, and the metallic sheet and the burner 
element 73 can be fastened by clamping means. In this 
structure, a space is formed between the burner ele- 
ment attaching portions and the top or bottom of the 
case respectively as a means for preventing thermal 
expansion. 
[0035] 

[0148] The leak preventive structure for a case of a 
surface combustion burner of the present invention has 
been described in reference to several embodiments of 
a circularly installed surface combustion burner. In 
these embodiments, if a packing can be provided 
between the burner element constituting the burner and 
the metallic sheet, and/or between the burner element 
and the ceramic fibers, and/or between the case and 
the ceramic fibers, or if clamping means such as wash- 
ers can be used for the bolts used to immobilize the 
burner element, the leak of premixture from any other 
portions than the burner element can be prevented 
more reliably. 
[0036] 

[Effects of the invention] 

[0149] The present invention adopts a structure in 
which heat resistant, highly heat insulating and inexpen- 
sive ceramic fibers are held in positions, to inhibit ther- 
mal expansion, and since the inside surface (facing the 
premixture supply space) of the surface combustion 
burner element is exposed to relatively low temperature 
and less likely to be affected by the flame, the lateral 
walls formed by ceramic fibers can be coated, on their 
inside surfaces, with a sealant or covered with a metallic 
sheet, etc., to be kept gas-tight, for preventing the leak 
of fuel and premixture from any other portions than the 
burner element. 
[0037] 
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[Brief description of the drawings] 
[0150] 

[Fig. 1] 5 

A typical perspective illustration showing an 
embodiment where the leak preventive structure for 
a case of a surface combustion burner of the 
present invention is applied to a flatly installed sur- 
face combustion burner. io 
[Fig. 2] 

A typical exploded perspective illustration of 
the flatly installed surface combustion burner 
shown in Fig. 1 . 

[Fig. 3] 15 

A typical sectional illustration showing an 
important portion of another embodiment of the 
leak preventive structure for a case of a surface 
combustion burner of the present invention. 
[Fig. 4] 20 

A typical sectional illustration showing an 
important portion of a further other embodiment of 
the leak preventive structure for a case of a surface 
combustion burner of the present invention. 
[Fig. 5] 25 

A typical sectional illustration showing an 
important portion of a still further other embodiment 
of the leak preventive structure for a case of a sur- 
face combustion burner of the present invention. 
[Fig. 6] 30 

A typical sectional illustration showing an 
important portion of a still further other embodiment 
of the leak preventive structure for a case of a sur- 
face combustion burner of the present invention. 
[Fig. 7] 35 

A typical sectional illustration showing an 
important portion of a still further other embodiment 
of the leak preventive structure for a case of a sur- 
face combustion burner of the present invention. 
[Fig. 8] 40 

A typical perspective illustration showing a 
still further other embodiment of the leak preventive 
structure for a case of a surface combustion burner 
of the present invention. 

[Fig. 9] 45 

A typical sectional illustration of the flatly 
installed surface combustion burner shown in Fig. 
8. 

[Fig. 10] 

A typical perspective illustration showing an so 
important portion of an embodiment where the leak 
preventive structure for a case of a surface combus- 
tion burner of the present invention is applied to a 
circularly installed surface combustion burner. 
[Fig. 11] 55 

A typical sectional illustration showing an 
important portion of the case for the circularly 
installed surface combustion burner shown in Fig. 



10. 

[Fig. 12] 

A typical sectional illustration showing an 
important portion of another embodiment where the 
leak preventive structure for a case of a surface 
combustion burner of the present invention is 
applied to a circularly installed surface combustion 
burner. 
[Fig. 13] 

A typical sectional illustration showing an 
important portion of a further other embodiment 
where the leak preventive structure for a case of a 
surface combustion burner of the present invention 
is applied to a circularly installed surface combus- 
tion burner. 
[Fig. 14] 

A typical sectional illustration showing an 
important portion of a still further other embodiment 
where the leak preventive structure for a case of a 
surface combustion burner of the present invention 
is applied to a circularly installed surface combus- 
tion burner. 
[Fig. 15] 

A typical sectional illustration showing an 
important portion of a still further other embodiment 
where the leak preventive structure for a case of a 
surface combustion burner of the present invention 
is applied to a circularly installed surface combus- 
tion burner. 
[Fig. 16] 

A typical sectional perspective illustration 
showing an important portion of a still further other 
embodiment where the leak preventive structure for 
a case of a surface combustion burner of the 
present invention is applied to a circularly installed 
surface combustion burner. 
[Fig. 17] 

A typical sectional perspective illustration 
showing an important portion of a still further other 
embodiment where the leak preventive structure for 
a case of a surface combustion burner of the 
present invention is applied to a circularly installed 
surface combustion burner. 
[Fig. 18] 

A typical perspective illustration showing a 
still further other embodiment where the leak pre- 
ventive structure for a case of a surface combustion 
burner of the present invention is applied to a circu- 
larly installed surface combustion burner. 
[Fig. 19] 

A typical sectional illustration showing an 
important portion of the circularly installed surface 
combustion burner shown in Fig. 18. 
[Fig. 20] 

A typical sectional illustration showing a 
presently used flatly installed surface combustion 
burner as an example. 
[Fig. 21] 
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A typical sectional perspective illustration 
showing an important portion of a presently used 
circularly installed surface combustion burner as an 
example. 

[Meanings of symbols] 



[0151] 

10, 20, 30, 40, 50, 60 

11 
12 
13 
14 
15 
16 
17 
18 

21,31,42, 52 
32 

33 

41, 51, 61 

41a, 51a. 62 

41b, 51b 

53 

54 

63 

70, 80, 90 

100, 110, 120, 130 

71 

71a 

71b 

71c 

72 

73 

74 

75 

76 

77 

81,91 
92 

93 

101, 111, 121 
101a, 111a 
101b, 111b, 121b 
101c, 111c, 121c 

102, 123, 132 

103, 112 
121a 

123, 132 

124, 133 
125 



flatly installed surface com- io 
bustion burner 
burner element 
case 

bottom plate 

lateral wall is 
bolt and nut 
supply port 

premixture supply pipe 
sealant 

metallic sheet 20 
thermal expansion absorbing 
portion 

absorbing space 
case 

lateral wall 25 

bottom plate 

space 

bolt 

premixture supply pipe 
circularly installed surface 30 
combustion burner 
circularly installed surface 
combustion burner 
case 

peripheral wall of case 35 
top 

bottom 
space 

burner element 

bolt 40 
premixture introducing space 
premixture supply pipe 
sealant 
metallic sheet 

thermal expansion absorbing 45 
portion 

absorbing space 
case 

peripheral wall of case 

top 50 

bottom 

premixture introducing space 
bolt 

peripheral wall of cylindrical 
space 55 
premixture introducing space 
sealant 

premixture supply pipe 



132a 
132b 
140 

141 

141a 

141b 

142 

143 

144 

Claims 



top 

bottom 

circularly installed surface 

combustion burner 

case 

top 

bottom 

premixture burner 
sealant 

premixture supply pipe 



1. A leak preventive structure for a case of a flatly 
installed surface combustion burner, in which a 
fiber mat or a fire resistant porous mat as a burner 
element is installed flatly in a case, characterized in 
that said case has an open face and uses ceramic 
fibers to form its lateral walls, that said open face is 
closed by the burner element immobilized there, 
and that the lateral walls are coated with a sealant 
or impregnated with a sealant beforehand or cov- 
ered with at least one metallic sheet on the surfaces 
facing the inside of the case. 

2. A leak preventive structure for a case of a flatly 
installed surface combustion burner, in which a 
fiber mat or a fire resistant porous mat as a burner 
element is installed flatly in a case, characterized in 
that said case has an open face and uses ceramic 
fibers to form its lateral walls, that said open face is 
closed by the burner element immobilized there, 
and that the ceramic fibers are covered with at least 
one metallic sheet partially on the surfaces facing 
the inside of the case, and coated with a sealant at 
least on the other portions of the surfaces. 

3. A leak preventing structure for a case of a flatly 
installed surface combustion burner, in which a 
fiber mat or a fire resistant porous mat as a burner 
element is installed flatly in a case, characterized in 
that said case has an open face for installing the 
burner element, and has its walls covered with at 
least one metallic sheet on the surfaces facing the 
inside of the case, and that the regions surrounding 
the portions where the burner element is attached 
are covered with ceramic fibers. 

4. A leak preventive structure for a case of a flatly 
installed surface combustion burner, in which fiber 
mats or fire resistant porous mats as burner ele- 
ments are installed flatly in a case, characterized in 
that a pair of opposite sides of the case are pro- 
vided as open faces, that the burner elements are 
installed in the open faces, that ceramic fibers are 
used to form the other walls than the burner ele- 
ment installed faces of the case, and that said other 
walls are coated with a sealant or impregnated with 
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a sealant beforehand or covered with at least one 
metallic sheet on the inside surlaces. 

5. A leak preventive structure Ibr a case of a flatly 
installed surface combustion burner, in which fiber 
mats or fire resistant porous mats as burner ele- 
ments are installed flatly in a case, characterized in 
that a pair of opposite sides of the case are pro- 
vided as open faces, that the burner elements are 
installed in the open faces, that ceramic fibers are 
used to form the other walls than the burner ele- 
ment installed faces of the case, and that said other 
walls are covered with at least one metallic sheet 
partially on the inside surfaces and coated with a 
sealant at least on the other portions of the sur- 
faces. 

6. A leak preventive structure for a case of a circularly 
installed cylindrical surface combustion burner, in 
which ceramic fibers are used to form the top and 
bottom of a case with at least one vertical cylindri- 
cal or prismatic space in the case, and a fiber mat 
or a fire resistant porous mat as a burner element is 
immobilized along the peripheral wall of the space, 
characterized in that the top and bottom of the case 
are coated with a sealant or impregnated with a 
sealant beforehand or covered with at least one 
metallic sheet on the surfaces facing the inside of 
the case, for keeping the case gas-tight at the other 
portions than said burner element. 

7. A leak preventive structure for a case of a circularly 
installed cylindrical surface combustion burner, in 
which ceramic fibers are used to form the top and 
bottom of a case with at least one vertical cylindri- 
cal or prismatic space in the case, and a fiber mat 
or a fire resistant porous mat as a burner element is 
immobilized along the peripheral wall of the space, 
characterized in that the top and bottom of the case 
are covered with at least one metallic sheet partially 
on the surfaces facing the inside of the case and 
coated with a sealant at least on the other portions 
of the surfaces, for keeping the case gas-tight at the 
other portions than said burner element. 

8. A leak preventive structure for a case of a circularly 
installed cylindrical surface combustion burner, in 
which ceramic fibers are used to form the top and 
bottom of a case with at least one vertical cylindri- 
cal or prismatic space in the case, and a fiber mat 
or a fire resistant porous mat as a burner element is 
immobilized along the peripheral wall of the space, 
characterized in that the peripheral wall of the case 
is formed by at least one metallic sheet, and that 
the top and bottom are covered with said metallic 
sheet on the surfaces facing the inside of the case 
and also on the surfaces facing the cylindrical or 
prismatic space formed at or near the center of the 



case. 

9. A leak preventive structure for a case of a circularly 
installed cylindrical surface combustion burner, in 

5 which ceramic fibers are used to form the top and 
bottom of a case with at least one vertical cylindri- 
cal or prismatic space in the case, and a fiber mat 
or a fire resistant porous mat as a burner element is 
immobilized along the peripheral wall of the space, 

10 characterized in that the peripheral wall of the case 
is formed by at least one metallic sheet, that the 
metallic sheet is extended to the top and bottom of 
the case and also to the burner element attaching 
portions, that the burner element and the extended 

15 metallic sheet are fastened at the burner element 
attaching portions by clamping means from the 
cylindrical or prismatic space side, and that the 
clamping means are covered, at their outside ends, 
with the top and bottom of the case formed by 

20 ceramic fibers, with a space kept between the 
clamping means and the top or bottom respectively 

10. A leak preventive structure for a case of a circularly 
installed cylindrical surface combustion burner, in 

25 which ceramic fibers are used to form the top and 
bottom of a case with at least one vertical cylindri- 
cal or prismatic space in the case, and a fiber mat 
or a fire resistant porous mat is used as a burner 
element, characterized in that the burner element is 
30 installed as the peripheral wall of the case, and that 
the top and bottom, and also the peripheral wall of 
the cylindrical or prismatic space are coated with a 
sealant on the surfaces facing the inside of the 
case. 

35 

11. A leak preventive structure for a case of a circularly 
installed cylindrical surface combustion burner, in 
which ceramic fibers are used to form the top and 
kx)ttom of a case with at least one vertical cylindri- 

40 cal or prismatic space in the case, and a fiber mat 
or a fire resistant porous mat is used as a burner 
element, characterized in that the peripheral wall of 
the cylindrical or prismatic space at or near the 
center of the case is formed by at least one metallic 
45 sheet, that the burner element is installed as the 
peripheral wall of the case, and that the top and bot- 
tom are coated with a sealant on the surfaces fac- 
ing the inside of the case. 

50 1 2. A leak preventive structure for a case of a circularly 
installed cylindrical surface combustion burner, in 
which ceramic fibers are used to form the top and 
bottom of a case with at least one vertical cylindri- 
cal or prismatic space in the case, and a fiber mat 
55 or a fire resistant porous mat is used as a burner 
element, characterized in that the burner element is 
installed as the peripheral wall of the case, and that 
the top and bottom, and also the peripheral wall of 
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the cylindrical or prismatic space are impregnated 
with a sealant beforehand on the ceramic fiber sur- 
faces facing the inside of the case. 

13. A leak preventive structure for a case of a circularly 
installed cylindrical surface combustion burner, in 
which ceramic fibers are used to form the top and 
bottom of a case with at least one vertical cylindri- 
cal or prismatic space in the case, and a fiber mat 
or a fire resistant porous mat is used as a burner 
element, characterized in that the peripheral wall of 
the cylindrical or prismatic space at or near the 
center of the case is formed by at least one metallic 
sheet, that the burner element is installed as the 
peripheral wall of the case, and that the ceramic fib- 
ers of the top and bottom are impregnated with a 
sealant beforehand on the surfaces lacing the 
inside of the case. 

14. A leak preventive structure for a case of a circularly 
installed cylindrical surface combustion burner, in 
which ceramic fibers are used to form the top and 
bottom of a case with at least one vertical cylindri- 
cal or prismatic space in the case, and a fiber mat 
or a fire resistant porous mat is used as a burner 
element, characterized in that the burner element is 
installed as the peripheral wall of the case, and that 
the top and bottom are covered with at least one 
metallic sheet on the surfaces facing the inside of 
the case, to keep the other portions than the burner 
element in the case gas-tight. 

15. A leak preventive structure for a case of a circularly 
installed cylindrical surface combustion burner, in 
which ceramic fibers are used to form the top and 
bottom of a case with at least one vertical cylindri- 
cal or prismatic space in the case, and a fiber mat 
or a fire resistant porous mat is used as a burner 
element, characterized in that the burner element is 
installed as the peripheral wall of the case, and that 
the top and bottom are covered with at least one 
metallic sheet partially on the surfaces facing the 
inside of the case and coated with a sealant at least 
on the other portions of the surfaces, to keep the 
other portions than the burner element in the case 
gas-tight. 

16. A leak preventive structure for a case of a circularly 
installed cylindrical surface combustion burner, in 
which ceramic fibers are used to form the top and 
bottom of a case with at least one vertical cylindri- 
cal or prismatic space in the case, and a fiber mat 
or a fire resistant porous mat is used as a burner 
element, characterized in that the peripheral wall of 
the cylindrical or prismatic space in the case is 
formed by at least one metallic sheet, that the 
burner element is installed as the peripheral wall of 
the case, and that the top and bottom are coated 



with at least one metal sheet on the surfaces facing 
the inside of the case, on the surfaces facing the 
cylindrical or prismatic space formed at or near the 
center of the case and also on the outside periph- 
5 eral surfaces of the case. 

17. A leak preventive structure for a case of a circularly 
installed cylindrical surface combustion burner, in 
which ceramic fibers are used to form the top and 

10 bottom of a case with at least one vertical cylindri- 
cal or prismatic space in the case, and a fiber mat 
or a fire resistant porous mat is used as a burner 
element, characterized in that the peripheral wall of 
the cylindrical or prismatic space in the case is 

15 formed by at least one metallic sheet, that the 
burner element is installed as the peripheral wall of 
the case, and that the top and bottom are coated 
with at least one metal sheet partially on the sur- 
faces facing the inside of the case and coated with 

20 a sealant at least on the other surfaces, to keep the 
other portions than the burner element in the case 
gas-tight. 

18. A leak preventive structure for a case of a circularly 
25 installed cylindrical surface combustion burner, in 

which ceramic fibers are used to form the top and 
bottom of a case with at least one vertical cylindri- 
cal or prismatic space in the case, and a fiber mat 
or a fire resistant porous mat is used as a burner 

30 element, characterized in that the peripheral wall of 
the cylindrical or prismatic space in the case is 
formed by at least one metallic sheet, that the 
burner element is installed as the peripheral wall of 
the case, that the metallic sheet is extended to the 

35 top and bottom of the case and also to the burner 
element attaching portions, that the burner element 
and the extended metallic sheet are fastened at the 
burner element attaching portions by clamping 
means, and that a space is formed between the 

40 clamping means and the ceramic fibers of the top or 
bottom respectively 

1 9. A leak preventive structure for a case of a circularly 
installed cylindrical surface combustion burner, in 

45 which ceramic fibers are used to form the top and 
bottom of a case with at least one vertical cylindri- 
cal or prismatic space in the case, and fiber mats or 
fire resistant porous mats are used as burner ele- 
ments, characterized in that the burner elements 

50 are installed as the peripheral wall of the case and 
the peripheral wall of the cylindrical or prismatic 
space formed at or near the center of the case, for 
heating on both sides, and that the top and bottom 
are coated with a sealant or covered with at least 

55 one metallic sheet on the surfaces facing the inside 
of the case. 

20. A leak preventive structure for a case of a circularly 
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installed cylindrical surface combustion burner, in 
which ceramic fibers are used to form the top and 
bottom of a case with at least one vertical cylindri- 
cal or prismatic space in the case, and fiber mats or 
fire resistant porous mats are used as burner ele- 
ments, characterized in that the burner elements 
are installed as the peripheral wall of the case and 
the peripheral wall of the cylindrical or prismatic 
space formed at or near the center of the case, for 
heating on both sides, and that the ceramic fibers of 
the top and bottom are impregnated with a sealant 
beforehand an the surfaces facing the inside of the 
case. 

21 . A leak preventive structure for a case of a circularly 
installed cylindrical surface combustion burner, in 
which ceramic fibers are used to form the top and 
bottom of a case with at least one vertical cylindri- 
cal or prismatic space in the case, and fiber mats or 
fire resistant porous mats are used as burner ele- 
ments, characterized in that the burner elements 
are installed as the peripheral wall of the case and 
the peripheral wall of the cylindrical or prismatic 
space formed at or near the center of the case, for 
heating on both sides, and that the top and bottom 
are covered with at least one metallic sheet partially 
on the surfaces facing the inside of the case and 
coated with a sealant at least on the other surfaces, 
to keep the other portions than the burner elements 
in the case gas-tight. 

22. A leak preventive structure for a case of a circularly 
installed cylindrical surface combustion burner, in 
which ceramic fibers are used to form the top and 
bottom of a case with at least one vertical cylindri- 
cal or prismatic space in the case, and fiber mats or 
fire resistant porous mats are used as burner ele- 
ments, characterized in that the burner elements 
are installed as the peripheral wall of the case and 
the peripheral wall of the cylindrical or prismatic 
space formed at or near the center of the case, for 
heating on both sides, that the metallic sheet is 
extended to the top and bottom of the case and also 
to the burner element attaching portions, that the 
burner elements and the extended metallic sheets 
on both sides are fastened at the burner element 
attaching portions by clamping means, and that a 
space is formed between the clamping means and 
the ceramic fibers of the top or bottom respectively 
on both sides. 

23. A leak preventive structure for a case of a surface 
combustion burner, characterized in that said case 
is cylindrical or prismatic and has its top and bottom 
formed by ceramic fibers, while a burner element 
formed by a fiber mat or a fire resistant porous mat 
is installed along the peripheral wall of the case, 
that said top, bottom and burner element form a 



premixture chamber, and that the top and the bot- 
tom are coated with a sealant or impregnated with 
a sealant beforehand or covered with at least one 
metallic sheet on the surfaces facing the premixture 
5 chamber, to prevent the leak of the premixture from 
the surfaces of the top and the bottom other than 
the burner element. 

24. A leak preventive structure for a case of a surface 
10 combustion burner, characterized in that said case 

is cylindrical or prismatic and has its top and bottom 
formed by ceramic fibers, while a burner element 
formed by a fiber mat or a fire resistant porous mat 
is installed along the peripheral wall of the case, 

15 that said top, bottom and burner element form a 
premixture chamber, and that the top and the bot- 
tom are covered with at least one metallic sheet 
partially on the surfaces facing the premixture 
chamber and coated with a sealant at least on the 

20 other portions of the surfaces, to prevent the leak of 
the premixture from the surfaces of the top and the 
bottom other than the burner element. 

25. A leak preventive structure for a case of a surface 
25 combustion burner, characterized in that said case 

is cylindrical or prismatic and has its top and bottom 
formed by ceramic fibers, while a burner element 
formed by a fiber mat or a fire resistant porous mat 
is installed along the peripheral wall of the case, 

30 that said top, bottom and burner element form a 
premixture chamber, that the top and the bottom 
are covered with at least one metallic sheet on the 
surfaces facing the premixture chamber, that the 
metallic sheet is extended to the peripheral wall at 

35 the portions where the burner element is attached, 
that the metallic sheet and the burner element are 
fastened by clamping means, and that a space is 
formed between the burner element attaching por- 
tions and the top or bottom of the case respectively 

40 

26. The leak preventive structure according to any one 
of claims 1 to 25, wherein the metallic sheet is pro- 
vided with a means for preventing thermal expan- 
sion. 

45 

27. The leak preventive structure according to any one 
of claims 1 to 26, wherein a packing is provided 
between the burner element and the metallic sheet, 
and/or between the burner element and the 

50 ceramic fibers, and/or between the case and the 
ceramic fibers. 
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case of a surface combustion burner, in which a fiber mat or a fire resistant 
porous mat as a burner element (1 1) is installed in a case (12) which has an 
open face and uses ceramic fibers to form its lateral walls (14), that said 
open face is closed by the burner element (11) immobiUzed there, and that 
the lateral walls (14) are coated with a sealant or impregnated with a sealant 
beforehand or covered with at least one metallic sheet on the surfaces facing 

the inside of the case. 
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